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(Dmmfr&tf 1 X 1 0-5 To r rJ£JUh, X*hZ>^t*mWt Ltv»4 e 
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^ -7° n -t * -e a , mn$L%mhz> v » j±7kst&*«® ^ «b & & * it *. 

1 X 1 0 - 6 T o r r «£ ») ©^Kfffifc L^ftK^HSt^S^Tabo^o Lfc 
[0 0 3 9] 



^f5E^>5R#**v>(±7 p 9XvS:Bg|tLT, 7^*7^ h Alii & ^1" & HX 
0&JR&ft»tf»<ba:S#X/** 77113 fcifcf^y *;H£g$-£& 0 

COUX^? 7 rJS 1 3 t LT(i> H— ~7 ri 1 2 £fi O^ff; 

[0 0 4 0] 

fcfc, ±fB#— iftlRXS-ef^UiLfe*— 7 r« 1 2<7)^®±^ j£JgS&# 
K ct otli, ^x.tfSCS* f 1~10// mfiSO Kn -y -y h *£Wfl£-f 

^'7 7 7| 1 ZO^lB^atSIgijIJnt^ittiot KD7 7°l/7 h 

hu U 10 0- 1 0 0 0 IB/ cm 2 @J£<Z> Kn y -fw b&T-it^^E Lfc*|r£\ 
[0 0 4 1] 

±tc N ffil£_<D%VfJb ^ v Mi 7° ^ X -7 ^ bs ft L T , |t^n77*^f MtiS^^-T 
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tic mmmmx^-cn, m^mx^x-i^Ltzm-mtmrnrnm 1 40 

Mill 4 fc&tt&d .h&< , 11^7 7 711 2©iffl±i:I*)(:flt^D 

u-TTsii* H»ji*KL^*0»3fiT{i, (110) E|pjLrv>fc 0 

itCctoT, iftOTtc (10 0) Kftt^k°?^v^J&:ftL£^ffc^*^7!> ? 
[0 0 4 2] 

#— IMb*»*«Jf 1 4 t Ltlt Hzi/s-y 77113 Srfllflc-r^^—W^flSK 

SI (10 0) k^T^I^ti&o 
[0 0 4 3] 

<o ^L-?> o 

i i <n&&mm Kttfin lt sea $ titzmtiz i>-*r-jtzmtt ltm $ i> 

(DZm^tzHk&l*. 3MR1 1 0«BlM±tc#?£i-^Stfl:li 1 6£&1"S i 0 2 
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[0 0 4 4] 

\z & h itfv <>r x (± , ±a l fcHuaw* * a «^t-v uxffl z m 

[0 0 4 5] 

33>l£«#SfT- 2 0 0^^r^to 0 5 IC&V^T, 2 1 

(iy'j3>^f>4^S«> 2 2 141-^7 7 71, 2 3li»H^f 7ri, 2 4 
(ilg-T§KStff> 2 5(i^ZlT^m®S> 2 6ti3i&l£*#Jf , 2 7 t±±gpm* 

^tfmWmT- (EtT?fai-?) 3 0 0<7)if^^^-ro IH6Hi5V^T> 3 1 
&i/i)x>frb%:&&fiL> 3 2(i|-^7 7 7i, 3 3l4i~^y7 7f, 3 4 
*±&-T*&mffiJi, 3 5l4CTSIi, 3 6liElfti, 3 7 l±±«B««Ji 
. 3 8 Jiftaft-fbRJi-C* 1 38 %&is 3 1-3 5^, ±mLtzn=f-7''U Xffl 
^£1 0 0 i:ffl§t4o 
[0 0 4 6] 

(H«J l ) 

fefifcRMri* (10 0) It?*Jy'J3>*Sl 1±£, |-^7 7 

tiiaE#2 003-3062685 
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Tin, iiA*7 77ii3, m—mYMiWBM 1 4 is x wm—mwtimmm 
2 (in i (Dnj-rsu xm&fc*mm.^&m<v&m7kxm^&ii2>wmmzm-f 

, [11 ©IffV^ ^ffl*#coft^®^X|^ll]tiT (X-ray Diffraction, XRD) & 
-CP-<^|g^:^^i-^7 7-e*)^, (a) fi# -2 d**v> LtzffiW:*. (b 
) liSrRu 0 3 (200) ? * V • 7,* y Ltz^^z* ^tii^f^ 

[0 0 4 7] 

*^IM^f^^^^«T-rVs^ l 0 0 (i, (10 0) MfrhUh S i 

« 1 It, frfBS i »1£ 1 1 ±tC3L^ H B H (100) K|6]-cj. t^ + vt ^J&S 

l tz -7 )v -t v 4 h mi&vy&mmitwjfr ^^^11^77711 2 1 , miem 1 

7 7t11 2±t:i^ B B H (100) Kft-CxH 0 ^ ^ryt ^J^ftL/^ yfrt? 4 h 
iilO^ISibtf^ ^ il. ^ 2 ^' 7 7 7 i 1 3 frlB^2 7 7| 1 3_LK 
IE77B H H t7t:(ii477 H H H (0 0 1) ge(fi]-e^tf ^ Jr^-Y^^L^^nrxTj^ M» 

ito^ i st^^mteg i 4 £ , iirffi^ i mit^nrnm 1 4 _tt;5i77B B B £ tzumz. 

7? h b b (10 0) J- k: * * v -v ;H&JI L fc^n # >f h ttii<7)^ 2 BMtt/ 

m^a 1 5 1 , ^£>£&o 

[0 0 4 8] 

S iMU ULTIi, B**&ffcflg£l&*L&v>&1££fflv>*:o 11^77 
H12(±, YSZ^jzITjhI (10 0) @Sf6]-e^t:^^v^;H25cKL-Cioi9, ^<7) 
5 nmt^^„ 12/^7 7t113I±, C e 0 2 t^^eFb (10 0) @E 
|p]"Citf -V^^ftL-ria 19 , W?l±10nrat^^o ffl 1 @Mt9M1l 

m 1 4 -C&<£>rt ? , litliYB a 2 C u 3 O x t^IE73b b b i fzltmUMi (001 

) @e[p]-ext^^yt;nsStt>/^ 0 n 2 $Hfct7S®i 1 5 cicl-c 
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(±SrRu0 3 *mtt& (10 0) E^ik°^->tJ«Lti^o 
[0 0 4 9] 

si (ioo)mii £«-«uv*« mtttitfrV&m^xistMm 

S i 3g«oft^W*i*^ffi^**RCAi*^#K^fcv>o^a^KfIdR* 
|^*i~^.Xfl^tf O'Jfr^tifc^o EI 2 (a) i:^tioC, Si (l 

oo) »u lmmwi&mmimmmzti-z^&o 

[0 0 5 0] 

mbi^ l s i (ioo) mmi \zmm Ltz&t, ^s-c 

Of E l x 1 0 _8 To r r<7)S^trtt:II*iVy-ri;fAL, 

mi&r\ smmtmm 1 6 a*— *bs i ot Lti^t^fc*^. emu x i o 

-6to r r J^±t-tr±#i-^^\ 7 0 0VX*l*5X 1 O'^To r r J^TO- 
SgfS£££o fc£U 0 3 (a) K^Sfi* J: tK, S i<0 1 1 >Uftfrb<r> 
RHEED/^->^(iHW/^->(imifJ^n-r\ Si (100) 2X1CJ: 
*|?»j£^iBt±^j£3fr-C*3fc1*. E12 (a) U^$ti^>g^JMkfli« 1 6 CI 
fcfifcS i mUX$>2>Zttffrfr2>o S i 2£^®K$rfcK&®Mt:!BI£^ 

[0 0 5 1] 

JE&^-^Kfcofc^ Si (1 0 0) ££l lK*t|6|LTE1t3*LfcYSZ 
^-^7 hglt:> 2. 5J/cm 2 , Jlr&lfc 1 0 H z , 

Xftl0ns^fttKrFx+->7l/-f- (SS2 4 8m) (7)/^U^^^A 

;^5X7^-A*?-r? hrt*<b 4 OmmmtifctefiK** Si (10 0 
) III 1 KHBJtU 7 0 0 °C\ mk^VEJl 5X10-5Torr<7) 

*^T% H£K 1 0 53\HB|1LTY S 7 r* 1 2 £ 5 nm*£« Ltz (H 
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2 (b) ) o H3 (b) IZTTsZti&X -9 S i < 0 1 1 >^ibORHEE 
D^*->^(±0JJT^?->^Jj£*U YSZ (100) /Si (100) , YS 
Z< 0 1 1 >//S i < 0 1 1 ><Djji£.mi&lz$>2>3-^ 9 *v*;Hj£ft& Ltv> 

[0 0 5 2] 

#3HW> hM^Y S Z, if-i^^^-tfK*^ J/ 

cm2 tt±3 J/cm2 tJiT, U - f 5 H z J^± 1 5 H z JilT, 

YWfiMW&if-'S 0mmJA±5 OmmJ^T, 3M£i&J£rt ? 6 5 0*C^±7 
5 0 °CJ^T\ 1 X 1 0 " 5 T o r r y._L 1 X 1 0 - 4 T o r r 

TtJsSI Lv>^\ Y, Zr^7X7«fif)i:iSi:ltti, «±^g^ 
fbfli^S i Ot LX^LKtfhY S Z £ LTit: * +yt«tl SOT? * 

[0 0 5 3] 

fcrtfU Wiotli, YSZilA7 7 7ll2lML^v4^)(7), S 
i (10 0) ISl l(7)YSZil/^7 7 7il 2t^It:iiif^«^tL 

■cmm'fb^TTM^tt^^^^o £ £>k, z r o 2 tfttmst Lxm&it 

%ft2.f$L-f2><DX*$>tll£, Y<D\Xt> 0 K1L a , Ce, Pr, Nd, Pm, Sm, E 
u, Gd, Tb> Dy, Ho, Er, Tnu Yb, Lu, Mg, Ca, Sr. B 
a £ iai- & it 3" Hfli©******* h ft £ o 
[0 0 5 4] 

YSZll^7r|12 ^JftmtTtm, 2^K*hnlLTK1t$*ifcC e 0 2 
^-r'^HIC, x^H-M2. 5J/cm2 , tltlOHz, ^ 
10ns OiftfK r 1^- <f-<Z>/W;*jfe«: Alt U 

FilUCe, 0O7 , 5X77*^-AS:*4$*5, ;©77X>7°^-A^y 
-y -y h^<b4 Ommffittfz&W^&Z S i (10 0) *4£1 1 KPMtU 
SJt 7 0 0 °C, i£«*OJE;*J 5X10-5Torr <D^X\ &R\Z 1 0 55\HS#t 
LTCe02 *2Ay7ril3*10 nmi£ffL£ (0 2 (c) ) , 03 ( 
c) ±-9 K> S i <0 1 1 >^?)ORHEEDA^->|:iii«f 

Ce0 2 (100) /YSZ (100) /S i (100) . 
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C e O 2 < 0 1 1 >//Y S Z< 0 1 1 >//S i < 0 1 1 ><Dl?\t.m&^& 
[0 0 5 5] 

J/cm2 J^±3J/cm2 JTF* l/-f-M^5HzW±15HzJ^ 
T> 9-¥ v h XWSggt^ 3 0mm^±5 0mmJ^T\ Wfiffi&tfb 5 0 °Z\>X 
±7 5 0 °Ci^T\ Hm*<r>E3J& lX10-5TorrttilX10- 4 Tor 
r J^T/^Mi L^rt 5 \ CeC>2 £ Ltx * ^ -> ^ frtii&X* £ &OT?£>*U2\ 
#*ffri±Cl^t3RS &<7)-CI±&\^o SS>K, Ce02 ^3177 bb t LX mfefc* 
M$L-f2><DX$>ft-\f. Pr, Z r £i&ira1"4&£fcra&^:£^#£ft&o 
[0 0 5 6] 

Ce 0 2 »2^f77il3«-*«U^ aM£K**|6]L"CE«Sftrt:YB 
a 2 Cu30 x h^BK, i^;i/^F-aPK 2 . 5 J/cm 2 , ffiifc 

|5Hz, 1 0 n sOMtK r F^4r v"? V -*f- (DsDV 7,%* A#t 

U ?-t*7 fiffiCY, Ba, Cu, 0W^5X7^-Ai5l4H4, - 
©•/5X7^-A*^-y7 h^<b 4 OmmMin/ifi[itHab* S i 1 U: 

jsutu o ot\ mm^wm^s. 1 x 1 o - 2 T o r r 0£#T?, 

ft^l 2 55\HB#t LT Y Ba2Cu30 x Hi Kft^S^S 1 4 £ 2 n mJ£ft L 
(0 2 (d) ) o 
[0 0 5 7] 

0 3 (d) \Z7j<ZtLZ>£ -9 tw, S i < 0 1 1 >»?)«RHEED/^-/ 
U(i^^^^HlilT/^->^tL, jE^ b b b T*YB a 2 C u 3 0 X (0 0 1) / 
Ce 0 2 (1 0 0) /YSZ (100) /Si (100) , YBa 2 Cu 3 0 
x <100>//CeO2 <011>//YSZ<011>//Si<01 

^'YBa2Cu30 x , *f-3-*A'*?-'&ffl)*2 J / c m 2 J^_L3J/ 
c m 2 JjJLT, l" — F-JSSfeft** 2 H z m± 1 0 H z J^T, * - r * h ^»1SB 
«tri*3 0mmW±5 0 mmJ^T\ ISSS^5 5 0°CJ^±6 5 O^T. Jt»^ 
OEEtW 1 X 1 0 - 3 T o r r JA± 1 x 1 0 ~ 1 T o r r JSLT^S Lv>^\ Y 
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. Ba, Cu7°7 Xt^ 1:2:3 05EJfC*«K£U3i-C#, YBa 2 Cu 3 0 
[0 0 5 8] 

YBa2Cu30 x Oft^H. M2RUO4 (M=Ca, Sr. B 
a) . RE2N1O4 (RE = La. Ce, Pr, Nd, Pm, Sm, Eu. G 
d. Tb, Dy, Ho. E r . Tm, Yb, Lu, Y) . REBa 2 Cu 3 O x 
(RE = La. Ce, Pr. Nd. Pm. Sm. Eu. Gd. Tb. Dy. H 
o. Er. Tm. Yb. Lu) i> IWJ^O^TWb ft&o 

[0 0 5 9] 

YBa 2 Cu 3 O x mi mVtoW&m l 4 ^fiL/:t, £«K*fr|nJ LTge 
I?iifcSrRu03 ^-yyfiSC, x^^^-gH2. 5 J / cm 2 
. MI«5Hz. 1 0 n s«tKrFi+y-7l/-f-^Wjt 

£A#tU ^-milCSr, Ru. 0oy?X7^-AS:|64H4o 

A*^-yyh*>t)40 mmliitti!ii:*4 S i 1 1 

tcHsjt l. 6 o o °c. mm*<vmmfrs. ixio-2Torr 

. a&RK 3 0 frmtftLX SrRu0 3 W>2 mVbWGM 1 5 * 1 0 0 n mi£« 
Lfc (0 2 (e) ) , 
[0 0 6 0] 

El 3 (e) KjF$;K& J:/9K, S i <0 1 1 >^[p]t5^<0R H E E D^°? - > 

SrRu0 3 (1 0 0) /YBa 2 Cu 3 O x ( 
001) /Ce 0 2 (1 0 0) /YSZ (100) /Si (100) . SrR 
u0 3 <010>//YBa 2 Cu 3 O x <100>//CeO2 <0 1 
1 >//Y S Z< 0 1 1 >//$ i < 0 1 1 ><D^ffl%%\,z*>Z>ZttfWb-fr^ 
fcofco #lfefH±. >-^9 FWS rRu0 3 . V-*f-^)V*f 

-W ? 2J/cm2 fi±3J/cm2 j^-f. jg&gitf* 2 H z &± 

1 OHzJ^T. ^-^7 Y&ffi.ffl&ffij) t 3 0mmJ^±5 OmmJ^T, 1SSS^ ? 
5 5 0 TCJSL± 6 5 0 tJJ2JLT\ J$t«f OBBRfrffiri* 1X1 0~3To r rJ»±lx 
1 0 ~ 1 T o r r WT^ll Lv>#\ S r . R u 77X7^' 1 : 1 (OjcJfC^ 
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H?lJ3t7?£, SrRu03 t Ltx t: ? * v -r # h <DX$>titf, #3? 

[0 0 6 1 ] 

ttz* S r R u O 3 Olt^O MR u O 3 (M=C a , B a) , (RE 
, M) CrC>3 (RE = La, Ce, Pr, Nd, Pm, Sm« Eu, Gd, 
Tb, Dy, Ho, E r , Tm, Yb, Liu Y, M=C a , S r , B a) , ( 
RE, M) Mn03 (RE = La, Ce, Pr, Nd, Pm, Sm, Eu, G 
d, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y, M=Ca, Sr, Ba) 
(RE, M) C0O3 ( R E = L a , Ce, Pr, Nd, Pm, Sm, Eu, 
Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y, M=Ca, Sr, Ba 
) , REN i O 3 (R E = L a , Ce, Pr, Nd, Pm, Sm, Eu, Gd 
, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y) , v>T i> mUOflj&rf 

[0 0 6 2] 

z.<dx 1 \z Lxn^fttzm^-TsU zm&fo 1 0 o^xrd^-2 e 

^04 (a) [ZTT^-hK Si (200) , Si (400) <D\£- ? LSIZWRL 
7j b h h S rRu0 3 (10 0),SrRuO 3 (2 0 0) <D\£-?mm\zWL 
mZft, (10 0) m*\T?&Z>t^*) RHE ETKOWLWfe&t—WcLtZo ttz. 
SrRu03 (200) ti°- * <D o> 7, * -v > £E1 4 (b) IC^i"^, ^Mtipgri* 
1. 9J£-C£>»K ^B H H 14^^®tL-ri3 ^ , $ fil^n^*^ MftfiOSft^Wft 

ib , m^«^ * 4 am**:: «t o rsose 1st ^sso^nc 

[0 0 6 3] 

ttiH#2 003-3062685 
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[0 0 6 4] 

^imiUfoMMMl 4 J t: ^ ^ v t ^ t ft L T v ^ W -C'i5 I f 

, m2MVtow&mi 5<o*imx'&K&^'c. i/-f-77i/->3 y<D\xt>^ 

[0 0 6 5] 

^iH (ioo) ssioi^nyx^^ hmT-r^v^ xffl^££it*»i--2>- 

[0 0 6 6] 

(*«J 2 ) 

o 

U&a&Stfc'fMr 2 0 0*4, (10 0) I^f)i4Siit2 1 
mUS im^2 l±t;« B B B (10 0) BE|fiJT*ie**v^JifcgLfc7*/ 
*7>f M*ii^£K@£M/^<b&&^ 1 77i22t> iuieU 1 7 ri 
2 2±^5l^ H B H (10 0) &[a\-CJ^\£9*i/ J r)\'f&&Ltz7)l'*7 4 VmikV>& 
mmtVdfr h £ 4 f£ 2 /<7 7 r S 2 3 £ > iufE^ 2a'-;77|23 _t mE^H f 
fcl±£K£Ji (0 0 1) BBlfilt?itr ^ + yt;^ftl^:^D^*^ Mtiiofl 1 

TgpmsB 2 4t, meh i runmrn 2 4 z tzii&tt& (100 

SE»2TSBm«2 5±i:^n^*>f Mlf it^IE^ (0 0 1) fiefa-C^e* * 
v -v JWJ&tt L £5£t£m#H 26t, fjK^lf 2 6 ±KJfcj£ t fc±a&W«* 
2 7 iui»f»44o 
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[0 0 6 7] 

sty -7 T jf 2 2 (i, YSZtJOTh (10 0) SB^-C^t: ^yt^UiJ 
t9 N ^(DW-^it 5 nm-e^^o H 2 y 7 r® 2 3 (i, C e O 2 tfttfk ( 1 

0 0) SBfa-eJ-kf** v-^j&RLTio , -e<7)l¥£(± 1 0 nm"e&&o ^ 1 SI 
it^jm^m 2 4l±, YBa2Cu 3 O x ^lET? H H H ^ tz (001) Efa 

5 (i, S r R u 0 3 i>mtt& (10 0) B£|S]"C ^ t'^vt ^J&ft LT& *) 
s Z^mZte 1 0 0 nm-C&£o 26 PbZr 0 . 5 0 T i o. 

5 0 O 3 /^lETJ til (001) KfpJ-C-^ M*?* : s\ ^J&ft L T v»£ 0 ±SP«ffi* 
2 7 fc LTJiP t £ffiv>£ 0 
[0 0 6 8] 

^ (c , ± » L &3t * * v * o t£ it^vi k o ^ -r sawi" & o 

Si (10 0) 2 1 OiJfe^Xe, fln&#SX*S, ^1A7771220« 

mum, i2^'777i2 3 oJtsrxs, $ 1 tsb*®* 2 4 ©Jtstxe, m 2 

T^m^S 2 5 <7)itaXfi(i, H«!J 1 tc^-rmT-T-v-f-f 1 0 0 <7>*lj§ 

^tra#t?*>*o i£2Tg&m«Ji2 5&«M*Lfc&, «tc^[6]LT@ea$tL 

tPbZr 0 . soTi o. 50O3 ^-^'yUffiC, x|wi/ + -W2 
. 0J/cm2 , SW5Hz, /^Xgl 0 n s^tKr 
l/-f-0/^X7t^Alfl, ^-f'7ft!i:Pb, Zr. Ti, OO^X 

S i Mi 2 1 KJBItU XtiaiS6 0 Ot:, itfffpom*55-I±l x 

1 0 - 2 T o r r <D£i*~Z\ 3 0 fr.BSJt LT P bZr 0 . 50Ti 0. 5 
0 O 3 ftgMBftV 2 4 * 1 5 0 n miftff Lfz 0 

[0 0 6 9] 

J/cm2 W±3. 0J/cm2 j^ T> ^ — Jf-^r£»*2 H z &_b 1 0 H 
zW.T\ 9—¥v h3fe^rai©lSt* s 3 0mmW±5 Omm^T, ^£?mK75 ? 5 5 0 
°CJil± 6 5 0 °CJilT\ i£«4» Oif^E^ 1X1 0~3To r r£l±Ul 0" 
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1 T o r ri^T^M* L^tiK Pb, Z r , T i X^^MO^Jrb-C*^^ 
PJiiT^ p ZT<b LTi^^v-^J&ftt^&OT&fti^ Mftii^tic 
i><DTl±%\s*o ifc, P Z Tcoftt? 19 BaTi03 * (i t ~$h ^ 
o^*^ h Kit co 5ft If ^>vM±^tL<b<7)@ $:fflv^i|B| tfcOSb** 1 !* 

<bft&o 

[0 0 7 0] 

P Z T&gMSfldB 2 6 £J|Mlf Lfcf£. 7 * M)V^7 7^-4- ^££n<7>#&£ 

->zm^%tfbx/*v 9 >; >^^^co^co#s^«torp t±^iii2 7 

fWSt^ £ ffl v > f h ft h o 

10 0 7 1 ] 

C:<OJ:?K:LTftfcftfc&Stmfl^ J <''<v* 2 0 0(±. Pt/PZT (0 0 1 
)/SrRu0 3 (1 0 0) /YBa 2 Cu 3 O x (001) /Ce0 2 
(100) /YSZ (100) /Si (100), IB 1*3 "CP Z T< 0 1 0 >// 
SrRu0 3 < 0 1 0 >//YB a 2 C u 3 O x <100>//CeO 2 
< 0 1 1 >//Y S Z< 0 1 1 >//S i < 0 1 1 >0#t£Mf&K*ofc 0 
[0 0 7 2] 

ftfcftfc&SIWfM- 2 0 0 i:ov»t, Hifc&l kHz, Jgffi 100k 
V/cmOmf^PflDLTP-E t^f'J ->*Sl5e*fTofci&*, »S*SP r 

= 90^C/cm2 OflfrWbftfco -fti±. &EfflP Z T5ilifm#:«£ffl 
v^:^Htff^t^ s y^(OP r -50j7C/cm2 tittle LT «t i^W#f£ 

[0 0 7 3] 

£<bK, i2Tatl2 5 *-C* s ifcT ^^rv^^^MLTv^co-e^>ft(i\ ?ft 
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[0 0 7 4] 

K <t *U£\ -/X #4 h ff jt<7)S«mWf ^IE^ B H H (001) it'^vt^ 

[0 0 7 5] 

WJ 3 ) 

o 

WJC||l))±l7^fax-^ 3 0 0li, (10 0) Mfrh&Z S i 1 

tufas i«3 i±^^ B H H (ioo) idfa-cxt? ->tiHiL/:7^ 

hfftit<7>^@MI:^^^^^^l^->-7Ta3 2 BUffiffl 1 77i 
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